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IOU Support for 2013 Title 24 

● The California Investor Owned Utilities (IOUs) are 
actively supporting the California Energy Commission 
(CEC) in developing the state’s building energy efficiency 
code (Title 24)   

● Base Code (Part 6 of Title 24) 

● Reach Standard (Part 11 of Title 24) 

● California Air Resources Board (CARB) has supported 
the emissions reduction analysis conducted by ICF 
International 

● This is the final IOU-hosted stakeholder meeting for 
supermarket refrigeration code change proposals, before 
the CEC workshop on April 18th 
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Schedule:  Key Dates 
● Mar 2010 – Feb 2011 

● CEC develop foundation /methodology 

● Investor Owned Utilities (IOUs): 

● Conduct research, and cost effectiveness analysis 

● Present results at stakeholder meetings 

● Mar 2011 

● IOUs finalize code change proposals for submittal to CEC 

● Apr-July 2011 Pre-Rulemaking activities 

● CEC workshops/ First Draft Language 

● September 2011 – CEC rulemaking 

● CEC opens Rulemaking for Title 24, develop 45-day language 

● March 1, 2012 

● Title 24 CEC Adoption date 

● July 2013 

● CBSC Publication date 

● Jan 1, 2014 

● Title 24 Implementation date  
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Meeting Protocols 

● We want to hear your concerns  
● Opposing viewpoints are encouraged 
● We are seeking information, not resolution 

● Time is limited 
● Ask questions/comment by ―chat‖ or by voice 
● Clearly state your name and affiliation prior to 

speaking – each time 

● Minutes and presentation material will be 
available online – we will distribute link 
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Telephone/Webinar Protocols 

● To avoid feedback, please make sure you 
have a headset if you are using your 
computer’s microphone and speakers 
rather than your telephone 

● Please mute your microphone, unless you 
want to speak 

● Please do not place your phone on HOLD   
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Submitting Comments 

Informal Comment Process 

● Comments can be submitted to CASE authors, 

substantive comments will receive responses 

● Questions and responses will not be posted online, 

but common or frequent questions will be 

communicated as necessary between stakeholders 

● The team will work with stakeholders to resolve 

issues as best we can  

● The CEC has a formal comment process during later 

stages of the official rulemaking process  
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Supermarket Refrigeration 

Code Proposals 

● Definitions 

● Floating head pressure 

● Condenser specific efficiency 

● Floating suction pressure 

● Mechanical subcooling 

● Liquid-suction heat exchangers 

● Display case lighting control 

● Walk-in variable speed fan control 

● Refrigeration heat recovery 

● Secondary CO2 cooling 

● Acceptance testing 

7 7 
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Section 101(b) Code Change Proposals 
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Floating Head Pressure 
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Floating Head Pressure 

● Condenser control includes: 

● Floating head pressure to 70°F (or lower) 

● Variable-speed condenser fan(s) 

● Variable setpoint (ambient-following) 
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Floating Head Pressure 
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Floating Head Pressure 

● Investigated sensitivity of sensor error on 

evaporative condensers. 

● Concern was drift on RH sensor used for 

wetbulb temperature calculation. 

● Analysis determined that ambient-

following control is cost-effective even with 

significant sensor error. 
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Floating Head Pressure – Charge Impacts 

Energy and refrigerant charge/leak reduction economics: 
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Condenser Specific Efficiency 
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Specific Efficiency – Cost Methodology 

● Cost determined by increasing condenser 

physical size and reducing airflow and fan power 

– conservative approach: 

● Other options such as more efficient fan motors are 

probably expensive in many instances. 

● Manufactures could make size/airflow/rerate change 

with minimum product re-engineering. 

● EC motors can be programmed with reduced 

maximum speed, making specific efficiency a factory 

―settable‖ parameter. 
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Condenser Specific Efficiency 

● Specific efficiency values are only slightly higher 

than the incentive program base case 

efficiencies since 2002. 

● 160 vs. 140 for evaporative condensers 

● 65 vs. 53 for air cooled condensers 

● Considerations: 

● Analysis used motor nameplate whereas actual input 

watts that manufacturers could use may be lower, 

particularly on evaporative condensers 

● Catalog capacities are not certified ratings 
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Condenser Specific Efficiency  
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Condenser Specific Efficiency 

 

● Specific efficiency is not cost-effective in 

● Arcata (CTZ01) 

● Oakland (CTZ03) 

● Santa Maria (CTZ05) 

● Exception to be added based on either climate zone or design dry-
bulb temperature. 

● Analysis results for situations with BCR < 1: 
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Floating Suction Pressure 
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Floating Suction Pressure 

● Standard practice in most stores 

● FSP logic standard in rack controllers 

● Temperature sensors in cases and walk-ins (needed 

for FSP) are standard 

● Requires coordination with other controls 

● Cost is primarily labor to program, fine-tune and 

maintain 
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Floating Suction Pressure 
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Mechanical Subcooling 
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Mechanical Subcooling 
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Liquid-Suction Heat Exchangers 
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Liquid Suction Heat Exchangers 

Medium-Temperature Walk-Ins 

BC 

Ratio 

Less 

than 1 
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Liquid Suction Heat Exchangers 

Low-Temperature Walk-Ins 
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Liquid Suction Heat Exchangers 

Medium-Temperature Display Cases 
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Liquid Suction Heat Exchangers 

Low-Temperature Display Cases 
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Liquid Suction Heat Exchangers 

● MT Walk-in LSHX not cost-effective for small 
supermarket in any climate zone 
● LSHX cost is non-linear vs. capacity 

● Analysis performed to establish minimum SF: 

 

 

 

 

 

 

● Conclusion: exception needed at 150 SF, for 
medium temperature boxes 
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Liquid Suction Heat Exchangers 

● Issue raised concerning higher return gas temp 

and excessive discharge temperature for LT 

systems and some refrigerants 

● Measure costs include additional ¼‖ suction line 

insulation to minimize superheat after LSHX 

● Compared superheat vs. subcooling for various 

refrigerants: 
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Display Case Lighting Control 
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Display Case Lighting Control 
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Prohibit Open Upright Frozen Food Cases 

● No cost associated with this measure so no 
benefit/cost analysis was performed 
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Heat Recovery for Space Heating 
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Heat Recovery for Space Heating 

BC 

Ratio 

Less 

than 1 
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Heat Recovery for Space Heating 

Results: CTZ15 – Palm Springs 
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Heat Recovery – Charge Impacts 

● Economics with refrigerant charge analysis 

Palm 

Springs 
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Heat Recovery for Space Heating 

● Analysis based on full heat recovery; code 

requirement is at least 25% of design THR: 

● Multitudes of combinations between refrigeration 

systems types, HVAC system types and 

configurations, store sizes and new construction 

project types.  

● Exception required for climate zone or design 

temperature.  Input? 

● Requirement to limit refrigerant charge increase.  

Input? 
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Evaporator Coil Fan Variable Speed 

● Speed control must be the primary means of temperature control—

reduce to minimum speed before floating suction, liquid solenoid, 

suction regulator.  

● Allows for timed overrides or full speed duty cycle 
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Evaporator Coil Fan Variable Speed 
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Evaporator Coil Fan Variable Speed 

● Rationale for classifying as Reach measure: 

● Lack of experience with evaporator fan speed control 

in this supermarket walk-ins 

● Vendors in the process of developing technology 

● Need industry input: 

● Will technology and control logic be in place by code 

effective date? 

● What other exceptions are needed? 

● Should only medium profile evaporators be covered 

(very high savings)? 
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CO2 Secondary (indirect) or Cascade Cooling 
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CO2 Secondary (indirect) or Cascade Cooling 
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CO2 Secondary – Charge Impacts 
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CO2 Secondary (indirect) or Cascade Cooling 

● Cost-benefit ratio is not consistently attractive, 
particularly for cascade design 

● Uncertainties:   
● Incremental cost information is limited. 

● Certain simulation assumptions (e.g. loop heat gains) 
may be overly conservative.  

● Additional input needed from stakeholders 

● Single-phase glycol would not meet the 
requirement, based on the much larger increase 
in energy usage. 
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Acceptance Testing 

● Acceptance testing procedures will be 

developed for control-related measures. 
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Supermarket Refrigeration 

47 

QUESTIONS & COMMENTS 

? 


